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$nxn$ A , $A[u]$ $*_{4}$ -
$f* \Lambda g=fe(\Sigma 5_{u}^{-:j^{arrow}}:^{\Lambda\theta_{u_{\dot{f}}})}g=\sum_{k}\frac{(i\hslash)^{k}}{k!2^{k}}\Lambda^{i_{1}j_{1}}\cdots\Lambda\partial_{u}:_{\iota}\cdots\partial_{u}:_{k}f\partial_{u_{J_{1}}}\cdots\partial_{u_{3_{k}}}g$ (1)
$(\mathcal{A}[u], *_{A})$ .
a) $(\mathcal{A}[u], *_{\Lambda})$ A ( ) .
b) A .
$\Lambda=K+J,$ $K=$ , $J=$ , $J$ $K$
. .





) . , $K$
.
$n=2m$ $J=\{\begin{array}{ll}0 -I_{m}I_{m} 0\end{array}\}$ $(\mathbb{C}[u], *_{A})$ Weyl , $W_{2m}$
. , $J$ , $(\mathbb{C}[u], *_{\Lambda})$ Weyl . A $J$
$*_{K+J}$ $*_{K}$ .
$K$- $K’$- intertwiner( ) :
1 $K,$ $K’\in \mathfrak{S}c(n)$ intertwiner
$I_{\kappa}^{K’}(f)= \exp(\frac{i\hslash}{4}\sum_{i,j}(K^{ij}’-K^{1j})\partial_{u:}\partial_{u_{j}})f(=I_{0}^{K’}(I_{0}^{K})^{-1}(f))$ , (2)
$I_{K}^{K’}$ : $(\mathbb{C}[u];*_{K+J})arrow(\mathbb{C}[u];*_{K+J})$ . ,
$f,g\in \mathbb{C}[u]$ :
$I_{K}^{K’}(f*_{K+J}g)=I_{\kappa}^{K’}(f)*_{K’+J}I_{K}^{K’}(g)$ , (3)
Intertwiners $*$ , .
,
underlying topological space $X$ $X$
$\mathbb{C}$ , , $X$
31









2.1 2 *- Intertwiners
, $u=(u_{1}, \cdots u_{n}),{}^{t}u$ ( ) . $A$ . $*-$
2 $\langle uA,u\rangle_{*}=\sum_{ij}A^{:j}u_{1}*u_{j}$ .
2 $*$- $e_{*}^{t+\langle uA,u\rangle}$ $f_{t}=(uAu\rangle$ $*f_{t}$ , $f_{0}=1$
, $K$- .
, , intertwine
, intertwiner 2 .
2 $uA{}^{t}u$ , $e\star uA^{t}u$ , intertwine
. $I_{K}^{\kappa’}(e^{*uAu})$ .
$I_{K}^{K’}=I_{0}^{K’}I_{K}^{0},$ $I_{K}^{0}=(I_{0}^{\kappa})^{-1}$ , $I_{0}^{K}(e\star uA{}^{t}u)$ , , $I_{0}^{\kappa}=e\#\kappa^{:f}0_{l}$ ,
, $f_{t}= \frac{1}{4}K^{jj}\partial_{1}\partial_{j}f_{t}$ $=e+uA{}^{t}u$
$t=ih$ (cf. [14]).
$I_{0}^{K}(e \dotplus uA{}^{t}u)=\frac{1}{\sqrt{\det(I-AK)}}\exp(\frac{1}{i\hslash}u\frac{1}{I-AK}A{}^{t}u)$ (4)
. $\sqrt{\det(I-AK)}^{1}$ , $\det(I-AK)=0$ $K$
. ( $\sqrt{\det(I-AK)}^{1}’ 7-T^{1}P^{A)}$ .
$\mathfrak{S}(2m)$ $2m$ x2m $\mathcal{D}_{K}=\{\frac{1}{I-AK}A\in \mathfrak{S}(2m);\det(I-AK)\neq 0\}$ .
. $K$ ,
$\tilde{\mathcal{D}}_{K}=\{(\frac{1}{\sqrt{\det(I-AK)}}\cdot\frac{1}{I-AK}A);A\in \mathcal{D}_{K}\}$












2.11 $I_{K}^{K’}$ 2-2 .
$=$ . , $I_{K}^{K’}$
,
2 $inten\dot{w}nerI_{K}^{\kappa’}$ 2-to-2 .
, det(I-AK’) ,
$I_{K}^{K’}$ . , $A_{0}\in \mathcal{D}_{K}\cap \mathcal{D}_{K’}$
$A_{t}$ det(I-AK’) $=0$ $A_{0}$ , (
$\det(I-AK)=0$ )\pi -1 (At)
. $I_{K}^{K’}$ , det(I-AK’) $=0$
, $\pi^{-1}(A$ ( 2 ) . ,
2 $\pi^{-1}(A_{0})$ , 2 $\pi^{-1}(A_{0})$ ( )
$A_{0}\in \mathcal{D}_{K}\cap \mathcal{D}_{K’}$ .
$I_{K}^{K’}( \frac{g}{\sqrt{det(I-AK)}};\frac{1}{I-AK}A)=(\frac{g}{\sqrt{det(I-AK’)}};\frac{1}{I-AK’}A)$
$\sqrt{\det(I-AK)}$ , covering map
.
.
det(I-AK)$=0$ $A$ ( $K$ ) ,
$(g;A)$ source spaoe
, $I_{K}^{K’}$ , souroe space 2
target space 2 .
intertwiner $I_{K}^{K’}$ $I_{K}^{K’}=I_{0}^{K’}(I_{\kappa}^{0})^{-1}$ ,
, $I_{K}^{K’}$ 2 2 .













., * . $\infty\cross\infty$ .
, NxN $\mathbb{Z}x\mathbb{Z}$ , ,
, .
$G$ $\leq$ , $x\leq y$ $z$ $xz\leq yz,$ $zx\leq zy$
. $G$ Lie group adjoint invariant Lorentz
, $G$ chronological partial order . $G$ Lorentz
Lie i.e. $C_{+}C_{\vee}=G$ , $C_{+}=\{x\in G;e\leq x\}$ .
\downarrow Lie Lorentz $SL(2,\mathbb{R})x\mathbb{R}$
. ( )
$E^{2}$ 2- Euclid (X, $Y\rangle$ . $E^{2}$ , 2-cocycle $w(\xi,\eta)=_{F}^{1}\langle\xi A,\eta\rangle$ ,
$E^{2}x_{w}\mathbb{R}$ . $A$ .
:
$( \xi,s)*(\eta,t)=(\xi+\eta,s+t+\frac{1}{2}\langle\xi A,\eta\rangle)$ , $\omega(\xi,\eta)=\frac{1}{2}\langle\xi A,\eta\rangle$ .
, one parameter $\rho_{A}(\sigma):E^{2}x_{w}\mathbb{R}arrow E^{2}x_{w}\mathbb{R},$ $\rho_{A}(\sigma)(X, s)=(Xe^{-\sigma A},s)$
, $\tilde{G}_{\epsilon}=(E^{2}x_{u}\mathbb{R})4_{\rho\wedge}\mathbb{R}$ . . :
$((\xi, s),\sigma)*((\eta,t),\tau)=((\xi,s)*(\eta e^{-\sigma A},t),\sigma+\tau)$ , $((\xi, s),\sigma)^{-1}=((-\xi e^{\sigma A}, -s),$ $-\sigma)$ .
, :
$((\xi,s),\sigma)*((\eta,t),\tau)((\xi,s),\sigma)^{-1}=((\xi, s)*(\eta e^{-\sigma A},t),\sigma+\tau)*((-\xi e^{\sigma A}, -s),$ $-\sigma)$
$=(\xi-\xi e^{-\tau A}+\eta e^{-\sigma A},$ $t+ \frac{1}{2}\langle\xi A,\eta e^{-\sigma A}\rangle-\frac{1}{2}\langle\eta e^{-\sigma A}A,\xi e^{\sigma A}\rangle-\frac{1}{2}(\xi A,\xi e^{\sigma A}\rangle, \tau)$ .
$\tilde{G}_{\epsilon}$ Lie g\tilde e $=T_{\epsilon}\tilde{G}_{6}$ :
$[(\dot{\xi},\dot{s},\dot{\sigma}), (\dot{\eta},i,\dot{\tau})]=(\dot{\tau}\dot{\xi}J-\dot{\sigma}\dot{\eta}J,$ $(\dot{\xi}J,\dot{\eta}\rangle, 0)$ . (5)
$\tilde{\mathfrak{g}}_{\epsilon}=E^{2}\oplus \mathbb{R}^{2}$ Lorentz
( $(\dot{\xi},\dot{a},\dot{\sigma}),$ $(\dot{\eta},b,\dot{\tau})\rangle$ $=\dot{a}\dot{\tau}+\dot{\sigma}\dot{b}-\langle\dot{\xi},\dot{\eta}\rangle$ (6)
. , ($\dot{\xi},\dot{\eta}\rangle$ $E^{2}$ .
$V_{+}=\langle(\dot{X},\dot{a},\dot{\tau}), (\dot{X},\dot{a},\dot{\tau})\rangle=2\dot{a}\dot{\tau}-\langle\dot{X},\dot{X}\rangle\geq 0,$ $\tau\geq 0$
. adjoint invariant , :
$\langle([(\xi,a,\sigma), (\eta,b,\tau)], (\zeta,c,\tau’)\rangle+\langle((\eta,b,\tau), [(\xi,a,\sigma), (\zeta,c,\tau’)]\rangle=0$.
:




, $\tilde{G}_{e}$ * , $\tilde{G}_{e}$ .
,
.
, , $\overline{G}_{\epsilon}$ $*$-
.
*- . $Hol(\mathbb{C}^{\mathfrak{n}})$ $n$-
$f(u)$ Fr&het .
(1) :
1 $p(u)$ $p(u)*$ ( $resp$ . $*p(u)$ ) Hol(C
.
, :
3 $P$ , $f\in Hol(\mathbb{C}^{n})$ , $p*f$ $f*p$ $Hol(\mathbb{C}^{n})$





$g$ , $(f*g)*h=f*(g*h)$ (cf. [6]).




$E^{3}$ 3- Eucliean , \langle X, $Y\rangle$ . $x_{1},$ $x_{2},x_{3}$
. $x_{\mathfrak{b}}x_{2},$ $x_{3}$ $f,g\in \mathbb{C}(E^{3})$ , Moyal $f*_{e}g=$
$f^{:}e^{-\# r_{x_{i}}arrow}g(\Sigma\Theta^{l\dot{g}}\partial_{x_{j}})$
$\Theta$ $0$ , dim $E^{3}=3$ $\Theta$ 2
,
$\Theta=\{\begin{array}{ll}0-l 010 000 0\end{array}\}$






one parameter $e_{*}^{\sigma\star(x,x)}$ .
,
$G_{\Theta}=\{e_{l}*_{9}e_{*}^{\sigma\star(x,x\rangle}\dotplus(\xi,x).. \xi\in \mathbb{R}^{3}, \sigma\in \mathbb{R}\}$ .
$\tilde{G}_{\epsilon}$ . , $x_{1},$ $x_{2},$ $x_{3}$
$\Theta$ .
, , $x_{3}$ center , $G_{\Theta}$
{ $e$ $lS+\sigma\star x;*e*k^{x\sim+}$ $e_{*}^{\sigma\star(x_{1}^{2}+x_{2}^{2})}$ }
.
adjoint invariant Lorentz $(\sigma x_{3}+\xi_{3})^{2}-(\xi_{1}^{2}+\xi_{2}^{2}+x_{3}^{2})$ .
3.1.2 Lorentz Ue $c_{e}$
, .
$Ge$ $e*x_{S}$ center
, “ ” Lorentz .
, e $Ge$ . Lorentz $SL(2, \mathbb{C})$
$e^{G}e$ :
, $(x_{1}, x_{2})$ $(u_{1},u_{2})$ , ,
$\not\in_{:}x_{3}$ (center )&x3 . ,
\, , :
2 $g\in SL(2, \mathbb{C}),$ $\lambda\in \mathbb{R}$
$G_{g}=\{eeig^{-1}ug)\sigma(h^{(ug,ug).+\lambda)}$
$K$- $(K\in D)$ , adjoint invariant Looentz .
$\mathbb{R}^{3}xS^{1}$ . , .
$K$ $D$
, ( ).














, $*$- . $A\in \mathfrak{S}(n)$ , $\langle uA,u\rangle_{*}$ K-
$:(uA,u \rangle_{*}:_{K}=\langle uA,u\rangle+\frac{i\hslash}{2}TrA,$ $K\in \mathfrak{S}(n)$
. $\langle\xi,u\rangle_{l}$ , ($\xi,u\rangle$
.
$*$- $e_{*}^{tH_{*}}$ , K
$\frac{d}{dt}f_{t}(K)=:H_{*}:_{K}*_{K}f_{t}(K)$ , $f_{0}(K)=1$ . (8)
$\{f_{t}(K)\}$ .
$e:^{1}arrow\kappa^{\langle\epsilon,u\rangle}$ { $e$ \mbox{\boldmath $\xi$}K,\mbox{\boldmath $\xi$}\rangle eh $(\xi,u\rangle$ }, , $e_{*}\star(uA,u\rangle$ $K$- $K$
(cf. \S 4), $t\in \mathbb{C}$
, 2 (cf. [12]). , sector .
: $\alpha\in sp(m, \mathbb{C}),$ $\xi,\eta\in \mathbb{C}^{n}$ ,
$e_{\dot{*}}*e_{\dot{*}}=ee_{l}\pi^{\iota}\pi^{\iota}*\dotplus(\xi+\eta,u\rangle$
$\dotplus(u(\alpha J),u\rangle.$ $\star(\xi,u\rangle$ $\star(\xi\epsilon^{\alpha},u\rangle$ $\star(u(\alpha J),u\rangle_{*}$
$e_{*}$ $*e_{*}$ $=e_{*}$ $e_{*}$
:
$e\dotplus z^{*\langle\eta,u\rangle+(z+(\xi,u\rangle)}*e.=ei$ , $e*z_{*e_{*}=e:}^{{}^{t}(u(\alpha J),u\rangle_{*}\star z+.\star(u(\alpha J),u\rangle}\neg$
$e:^{*(u(\alpha J),u\rangle.t\star(u(\alpha J),u\rangle.(\epsilon+t)\dotplus(u(\alpha J),u\rangle}e_{*}=e_{*}$ 2
. ( (11) )
$\alpha\in sp(m,\mathbb{C})$ , $*$- $K$- : ( [11],
[$12|,$ $[13|, [14]$ )
$:e_{*} \dotplus:_{K}=\frac{2^{m}}{\sqrt{det(I-\kappa+e^{-2t\alpha}(I+\kappa))}}e$ (9)
$\kappa=JK$ . (8) .
$\alpha\in sp(m, \mathbb{C})$ det $e^{t\alpha}I=1$ , (9) :
(10)
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$\sqrt{}^{-}$ , $\sqrt{a}\sqrt{b}=\sqrt{ab}$ ,
$:e_{*}^{f}\dotplus):*:e_{*}^{t\dotplus\langle u(\alpha J),u\rangle_{*}}:_{K}=:e_{*}^{(s+t)\star(u(\alpha J),u\rangle}:_{K}KK$ (11)
. .
$g\in Sp(m, \mathbb{C})$ , $\tilde{J}=gJg^{-1}$ $\tilde{J}^{2}=-I,$ $e^{t\overline{J}}=(\cos t)I+(\sin t)\overline{J}$ .
$\alpha=\tilde{J}$ , $\overline{J}J=-g{}^{t}g$ . (9) ,
$(I-e^{-2t\overline{J}})J=$( $1$ -cos $2t$) $J-(\sin 2t)g{}^{t}g=2$ sin $t((\sin t)J-(\cos t)g{}^{t}g)$ ,
$\kappa’=g-1\kappa g$
$(I-\kappa)+e^{-2t\alpha}(I+\kappa)=-2g((\sin t)I+(\cos t)J)((\cos t)J+(\sin t)\kappa’)g^{-1}$
$\det((\sin t)I+(\cos t)J)=1,$ $\kappa=JK$
(12)
. , $:e_{*}^{\pm*(ug,ug)}:_{K}=\sqrt{(-1)^{2m}}$ , parameter $K$
.
(cf. [12])
$:e^{\pm \text{ }ug,u_{9}\rangle_{*}}:_{K}= \frac{1}{\sqrt{det(-K})}e^{-\star\langle uK^{-1},u)}$ (13)
. , $g\in Sp(m,\mathbb{C})$
.
: $:e_{*}:_{K}\#(ug,ug)$ $e^{-|t|}$
. $a\in \mathbb{C}$ ,
$\int_{-\infty}^{0}:e_{*}^{ta+\#\langle ug,ug\rangle}:_{K}dt,$ $(R\epsilon a>-1),$ $- \int_{0}^{\infty}:e_{*}^{ta+*\langle ug,ug\rangle_{*}}:_{K}dt,$ $({\rm Re} a<1)$ . (14)
.





$h(u)\in Hol(\mathbb{C}^{n})$ $g\in Sp(m, \mathbb{C})$ , $(g^{*}h)(u)=h(ug)$ . , (12)
symplectic :
$g^{*}:e_{*}^{-*\langle u,u)}:_{K}=:e_{*}^{-*(ug,ug\rangle}:_{\rho K^{*}g}$ . (15)
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, , ordering
/ (independence of ordering principle)
, Gullemin, Sternberg [2] , general covariance
principle , . ,
Gerstenhaber, Giaquinto [1] .
4.1 2 $*$-
$u,v$ $\mathbb{C}$ 2 Weyl $W_{2}$ . $[u,v]=-i\hslash$ ,
$[u,v]=u*v-v*u$ , ,
:
$u=(u,v),$ $\xi=(\xi,\eta),$ $u \Leftrightarrow v=\frac{1}{2}(u*v+v*u),$ $J=\{\begin{array}{l}0-l10\end{array}\}$ .
$\frac{1}{2i\hslash}[u_{*}^{2}+v^{2}, (\xi,u\rangle]=-\langle\xi J,u, \rangle$ ,
$Ad(e_{*}^{\sigma})\langle\xi,u\rangle=e_{e}*e_{l}*e^{-\sigma\star(u^{2}.+v^{l}.)}=e_{l}^{(\xi c^{-\sigma J},u\rangle}*(u^{2}.+v_{*})\sigma\star(u^{2}.+v^{2})(\xi,u\rangle$.
. 2 ( ) “ ’y , 1
. $e_{*}^{\sigma*(u^{2}.+v^{2})}$ $H_{C}(w)$ ,
$H_{C}(w)4_{Ad}e_{*}^{H\pm\star(u^{2}.+v^{2})}\hslash\backslash (\not\in$ .
, $e+_{l}e_{*}+(\epsilon,u\rangle$ $E^{2}$ cocycle $\omega(u,u’)=\langle uJ,u’\rangle$ .
$H_{\mathbb{C}}(w)$ .
, , $g\in SL(2, \mathbb{C})$ ,
$J\kappa’=-{}^{t}gKg=\{\begin{array}{ll}a cc b\end{array}\}$
,
$:e_{*} \dotplus(ug,ug\rangle_{*}:_{K}=\frac{1}{\sqrt{\Delta_{(J\kappa’)}(t)}}exp\frac{1}{i\hslash}\frac{s.int}{\Delta_{(J\kappa)}(t)}\langle ug\{\begin{array}{ll}cost-bsint csintcsint cost-asint\end{array}\} ug \rangle$. (16)
. $\Delta_{(J\kappa’)}(t)$ exp- $\pi$- , $\sqrt{\Delta_{(J\kappa’)}(t)}$
$K$ , .
$\Delta_{(J\kappa’)}(t)=det((\cos t)I-(\sin t)J\kappa’)=\cos^{2}t-(a+b)\sin t\cos t+(ab-c^{2})\sin^{2}t$ (17)
. $a+b$ ab-c2 .
$\sqrt{}$ ,
. $*$- , $t\in \mathbb{C}$ 2
.
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, $(a-b)^{2}+4c^{2}=0$ , $\Delta_{(J\kappa’)}(t)=\frac{1}{4}(2$ cos $t+(a+b)$ sin $t)^{2}$ , $t=0$
$e_{*}^{0^{1}H_{*}}:\hslash=1$ , $v^{\Gamma}$ .
, $\pi$(not 2\pi )\sim . ,
intertwiner 2 $(cf.[11])$
.
$c=0$ , $a,$ $b$ $\mathbb{C}$ :
$:e_{*}^{t\star(u,u\rangle}:_{K}= \frac{1}{\sqrt{(\cos t-a\sin t)(\cos t-b\sin t)}}\exp\frac{1}{i\hslash}(\frac{\sin t}{\cos t-b\sin t}u^{2}+\frac{\sin t}{\cos t-a\sin t}v^{2})$ .
, $*$- $\pi$- 2 ,
$e^{-|t|}$ - .
$:e_{*}:_{K}\star(u(g^{t}g),u\rangle$ :
(1) $K$ $D+(resp. D_{-})$ , (resp.
) , $*$- (resp. ) .
$t=0$ 1 2 . (
)
, $:e_{*}^{\pm*(ug,ug\rangle}:_{K}=-1$ , $\pi$- .
$e^{:}\neq\#_{l}\pi^{(ug,ug\rangle_{*}}$
$2\pi$- one parameter .
(2) $K$ $D0$ , 2
. 2
. *- \pi - 2 one parameter
. $:e_{r}^{t\star\langle ug,ug)}$ ;
$\kappa$
$2\pi-$ one parameter .
“ ” $e_{*}^{\mathbb{C}\dotplus(u_{*}^{2}+v^{2})}$ . 2
, $D+/D_{-}$ , / $H+/H$-
. .
$D0$ , $\mathbb{R}$ one
parameter .
4.2 ,
$K$ $D\pm$ $D_{0}$ $K$- , ,
.





$\varpi_{*}(g{}^{t}g)=\lim_{tarrow-\infty}e^{-t^{tl}}e_{*}^{\pi^{\langle ug,ug\rangle}}$ , $\overline{\varpi}_{*}(g{}^{t}g)=\lim_{tarrow\infty}e^{t}e_{*}^{7^{t}\hslash(ug,ug)}$ . (20)
$\varpi_{*}(g{}^{t}g)*\varpi_{*}(g{}^{t}g)=\varpi_{*}(g{}^{t}g),$ and $\overline{\varpi}_{*}(g{}^{t}g)*\overline{\varpi}_{*}(g{}^{t}g)=\overline{\varpi}.(g{}^{t}g)$ .
$g=e$ $(cf.(15))$ .
$u,v$ :
$\zeta=\frac{1}{\sqrt{2}}(u+iv)$ , $= \frac{1}{\sqrt{2}}(iu+v)$ .
$[\zeta,\hat{\zeta}]_{*}=-i\hslash$ , $\zeta\circ\xi=\frac{1}{2}(\zeta*\xi+\hat{\zeta}*\zeta)$ , $2i\zeta\Leftrightarrow\hat{\zeta}=u_{*}^{2}+v_{l}^{2}$ , $u\circ v$
. $\zeta*\xi=\zeta 0\hat{\zeta}-\frac{1}{2}i\hslash,\hat{\zeta}*\zeta=\zeta\circ\xi+\frac{1}{2}$ , (18), (19)
$\lim_{tarrow-\infty}e_{l}^{t\dotplus 2\zeta*\hat{\zeta}}=\varpi_{*}(ee)$ , $\lim_{tarrow\infty}e_{*}^{t\star 2\overline{\zeta}*\zeta}=\overline{\varpi}.(ee)$,
$\lim_{tarrow-\infty}e_{*}^{t*2\hat{\zeta}*\zeta}=0$ , $\lim_{tarrow\infty}e_{*}^{t\dotplus 2\zeta u\dot{\zeta}}=0$ (21)




, (cf [14]) , :
4 $\sqrt{p!q!(i\hslash)^{p+q}}^{1}\zeta^{p}*\varpi.(ee)*\xi^{q}$ $\sqrt{p!q!(|\hslash)^{p+q}}^{1}\hat{\zeta}^{p}*ff_{*}(ee)*\zeta^{q}$ $(p,q)$ .
$\check{}t\iota$ $E_{p,q},\overline{E}_{p,q}$ $\cdot\dot{2}\}_{\llcorner}^{}$ Sb $k$ $\langle$ .
4.3 Taylor
(cf. [7]):
2 If $f(z)$ $R$ $0$ $D(R)$ $\mathbb{C}$ Pt$\cdot$\’echet
holomorphic mapping , $f(z)$ $z=0$ Taylor $r,$ $0<r<R$
.
$K\in D+$ , $:e_{*}^{-t\dotplus\langle ug,ug\rangle}$ : $\pi$- ,
, $:e^{:}i_{e_{*}^{-t\dotplus(ug,ug\rangle}:_{i}}$ $2\pi$-
.
, $w=e^{1t}$ $e_{*}^{(\log w)(*(ug,ug).-\})}$ $w$ \’echet space
valued . $g=e$ , :
$f_{K}(w)=: \frac{1}{\sqrt{w}}e_{*}^{(1o_{G}w)\star^{r-\cdot u\rangle_{*}}}:_{K}=:e_{*}^{(\log w)\star\zeta}:_{K}’\xi$ $g_{K}(\hat{w})=f_{K}(\hat{w}^{-1})$ . (23)
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$e^{it}$ $w$ $\sqrt{\Delta_{(J\kappa’)}(t)}$ $w$ .
(24)
. $w=0$ .
4 $K\in D+(resp. D_{-})$ Taylor
$f_{K}(w)= \sum\frac{1}{n!}f_{K}^{(n)}(0)w^{n}$ , (resp. $9_{K}(\hat{w})=\sum\frac{1}{n!}g_{K}^{(n)}(0)\hat{w}^{n}$ , $\hat{w}=w^{-1}$ )
1 .
$w=e^{:t}$ $w=0= \lim_{tarrow i\infty}e^{:t}$ Taylor . ,
:
$f_{K}(0)= \lim_{tarrow-\infty}e_{K}^{t(\star\zeta r\dot{\zeta})}=:\varpi(ee):_{K}$, $g_{K}(0)= \lim_{tarrow\infty}e_{K}^{t(\star\dot{\zeta}\cdot\zeta)}=:\varpi(ee):_{\kappa}$ .
$f_{K}^{(1)}(0)$ :
$\partial_{w}|_{0^{e_{l}=\lim_{tarrow-\infty}e^{-t}\partial_{t}e_{l}}}^{(\log w)\star\zeta u\dot{\zeta}t\star\zeta*\dot{\sigma}_{=\lim_{tarrow-\infty}\frac{1}{i\hslash}\zeta*\xi*e_{*}^{t(\dotplus\zeta\tau\dot{\zeta}-1)}=\lim_{tarrow-\infty}\frac{1}{i\hslash}\zeta*e_{*}^{t(*\zeta r\dot{\zeta})}*\xi}}$.
, :
$\frac{1}{n!}f_{\kappa}^{(n)}(0)=\frac{1}{n!(i\hslash)^{n}}:\zeta^{\mathfrak{n}}*\varpi(ee)*\xi^{\mathfrak{n}}:_{K}$, $\frac{1}{n!}g_{K}^{(n)}(0)=\frac{1}{n!(i\hslash)^{\mathfrak{n}}}:\xi^{n}*\overline{\varpi}(ee)*\zeta^{n}:_{\kappa}$ . (25)
Taylor $f_{K}(w)=_{n}^{w^{\hslash}}\neg f_{K}^{(n)}(0)$ .
5 $K\in D_{-}$ $K$ -
$1= \sum_{n=0}^{\infty}E_{\mathfrak{n},\mathfrak{n}}$ , $e_{*}^{t(*:)+\lambda)}(u^{2}.+y=\sum_{n=0}^{\infty}e^{:t(n+\})+\lambda t}E_{n,\mathfrak{n}}$ .
.
, .
1 , , e.g.
$\frac{1}{\sqrt{(i\hslash)^{p+q}}}\zeta_{*}^{p}*\hat{\zeta}_{l}^{q}=\sum_{n=0}^{\infty}\sqrt{\frac{(n+p)!}{n!}\frac{(n+q)!}{n!}}\frac{1}{\ovalbox{\tt\small REJECT} n+p)!(n+q)!(j\hslash)^{2n+p+q}}\zeta_{*}^{n+p}*\varpi_{*}(ee)*\hat{\zeta}_{*}^{\mathfrak{n}+q}$ .






$K$ $D\pm$ , $\tilde{G}_{e}$ $G_{e}(\mathbb{C})^{\pm}$
$G_{e}(\mathbb{C})^{\pm}$ Taylor
, . ( )




$K\in D_{0}$ , $w=0$ Taylor FouHer
.
$:e_{\ovalbox{\tt\small REJECT}}^{*(ug,u_{9}\rangle}$ : $2\pi$- , :
$:e_{*}^{it\star\zeta\circ\dot{\zeta}}:_{K}= \sum_{k\epsilon z}a_{k}(K)e^{:kt}$ , $a_{k}(K)= \frac{1}{2\pi}\int_{-\pi}^{\pi}e^{-ikt}:ei:\not\leq\sigma\circ\xi:_{K}dt$ . (26)
, $S^{1}$ $L_{2}$- , $R6chet$ space dued functions
Sobolev lemma , Fourier circle $S^{1}$ C\infty \leftrightarrow
.
Fourier , $:e_{*}^{*\zeta r\dot{\zeta}}:_{K}$
:
$2\pi$- , $4\pi$- .
:




$:e$ $\zeta\cdot\hat{\zeta}:_{K}-:\neq:-z$ $a_{k}(K)=b_{2k-1}(K)$ (28)






$b_{2n+1}(K)= \frac{2^{n}}{(2n+1)!!(i\hslash)^{n}}\zeta^{n}*\frac{1}{2\pi}\int_{-\pi}^{\pi}:e_{*}^{1t\not\in\zeta\circ\dot{\zeta}}:_{K}dt*\hat{\zeta}^{n}$ , $n\geq 0$ . (29)
. $k=-(2n-1)$ , $e^{-ikt/2}:e_{*}^{*\zeta r\dot{\zeta}}:_{K}=e^{-:(k-2)t/2}:e_{*}^{\dot{i}A^{\dot{\zeta}u\zeta}}:_{K}$
:
,




$K\in D_{0}$ , $e_{*}^{it\dotplus\zeta 0\dot{\zeta}}$ $2\pi$-
$(\zeta_{0}\xi)*\varpi_{*}(\pi)=0=\varpi_{*}(\pi)*(\zeta 0\hat{\zeta})$ (31)
.
$\zeta^{n}*e_{*}^{it(\dotplus\zeta\Leftrightarrow\dot{\zeta}+k)}=e_{*}^{it(\star\zeta 0\dot{\zeta}+k-n)}**\zeta^{n}$ , $\xi^{n_{*e_{*}^{|t(\star\zeta 0\hat{\zeta}+k)}=e_{*}^{*t(\star\zeta 0\dot{\zeta}+k+n)}}}\cdot*\hat{\zeta}^{n}$





6 $p,$ $q\in N$ ,
$\frac{\sqrt{2^{p+q}}}{\sqrt{(2p+1)!!(2q+1)!!(i\hslash)^{p+q}}}\zeta^{p}*\varpi_{z}(\pi)*\xi^{q},$ $\frac{\sqrt{2^{p+q}}}{\sqrt{(2p+1)!!(2q+1)!!(i\hslash)^{p+q}}}\hat{\zeta}^{p}*\varpi.(\pi)*\zeta^{q}$
$(p,q)$ . $D_{p,q},\overline{D}_{p,q}$ .
, $D_{p,q}*\overline{D}_{r},.=0$ ($D0,0=\overline{D}_{0,0}$ ) ,




$K\in D_{0}$ , , $-i\infty$ $w=0$
Taylor . , $w$ Taylor
. $\hat{w}=w^{-1}$ , $w$
, .
.
, , $w$ Taylor 1
. , ( )
, .
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